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high degree of accuracy by this method is that of obtaining a correct
and representative value in practice for the voids.
As an illustration of this method let it be assumed that the
coarse aggregate has 45% voids and the fine aggregate 40% voids.
Take 1 part or 1 cu. ft. of stone :
Then	0-55 = vol of stone
0-45 = voids.
Now fine aggregate must equal 0-45 + 10% = 0 495.
The voids in the fine aggregate are 40% of 0*495 = 0-198. Now,
cement paste should equal, say, 15% above the voidage in the fine
aggregate = 0-198 X 1*15 — 0-228. But 1 cu. ft. of cement powder
makes approximately 0-85 cu. ft. of cement paste,
= 0-268 cu. ft. cement.
U*o5
The proportions then are : —
cu. ft.
Coarse aggregate   .         .         .         .         .         .1-0
Fine aggregate	.         .	.0*495
Cement         .......    0-268
Taking cement as one part, these quantities give a proportion of
3-74 : 1-85 : 1.
Proportion of Water to Concrete and its Strength.
One of the most vital points in carrying out concrete roadwork is
that of maintaining the right proportion of water in mixing the
concrete. It is a common practice to leave this to guess-work, and
the natural tendency is to make the concrete too wet or sloppy. A
curious fact is that the correct amount of water cannot be determined
by the appearance of the mixture, and it is absolutely essential that the
proportion of water should be adhered to independently of its con-
dition. An excess of water of 10—15% actually causes a decrease in
strength of nearly 50%, hence the necessity for proportioning the
water scientifically.
Professor Abrams conducted an exhaustive research into this
branch of concrete work and evolved a basis for proportioning water
to concrete as a result of approximately 50,000 tests. He states :
" Our experimental work has emphasized the importance of water
in a concrete mixture, and has shown that the water is in effect the
most important ingredient, since very small variations in the water
content produce more important variations in the strength and other
properties of concrete than similar changes in the other ingredients/'*
* Design of Concrete Mixtures Bulletin, No. 1, by D. A. Abrams, Professor,
Lewis Institute, Chicago.

